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7UDQVSRUW5HVHDUFK$UHQD±(XURSH
$Q,'&DUGEDVHGVHFXULW\V\VWHPIRUUDLOZD\DSSOLFDWLRQV
9DOWHU/RYDWLD*XLGR3DOPLHULD6WHIDQR*HUYDVLQLE 
 $QWRQLR0DULR&RORPERF
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$EVWUDFW
7KLVSDSHULVIRFXVHGRQWKHLQWURGXFWLRQRIDQ,'FDUGEDVHGVHFXULW\V\VWHPLQVLGHDUDLOZD\RSHUDWRUEXVLQHVVILHOG
LQRUGHUWRKDYHDQLPSURYHPHQWLQWHUPRISHUIRUPDQFHDQGTXDOLW\OHYHORIWKHRIIHUHGVHUYLFHV
7KHSURMHFW WDNHV LQWRFRQVLGHUDWLRQ WKH³7HFKQLFDO5HFRPPHQGDWLRQ´HODERUDWHGE\81,)(FDEH[SHUWV&(5DQG
8,&H[SHUWWHDPZKLFKSURYLGHVDIUDPHZRUNIRUWKHIXQFWLRQDOLWLHVDQGWKHGHVLJQRI,'FDUGVDQG,'FDUGUHDGHUV
$OOWKHSHUVRQVSDUWRIWKHUDLOZD\RSHUDWRUEXVLQHVVILHOGKDYHWKHLURZQ,'FDUGZKLFKFRQWDLQVDSHUVRQDOSURILOH
EDVHGRQWKHUROHRQWKHH[SHUWLVHDQGRQWKHDVVLJQHGPLVVLRQ
%\PHDQVRI,'FDUGUHDOL]HGZLWKWKHWHFKQRORJ\VWDWHRIWKHDUWLWLVSRVVLEOHWRDGGUHVVWKHIROORZLQJLWHPV
x ,GHQWLILFDWLRQRQO\DXWKRUL]HGSHUVRQVPD\KDYHDFFHVVWRDZHOOGHILQHGDUHDDQGRUWUDLQSDUW
x 2SHUDWLRQ SUHGHILQHG DQG SODQQHG DFWLRQV OLNH WKH RQHV QHHGHG IRU D WUDLQ SUHSDUDWLRQ EHIRUH WKH
FRPPHUFLDOVHUYLFHFDQEHDXWRPDWLFDOO\H[HFXWHG
x 0RQLWRULQJIURPWKHKHDGTXDUWHULWLVSRVVLEOHWRNQRZZKRLVGRLQJZKDWDQGZKHUH
x 5HSRUWLQJDGLJLWDOO\VLJQHGUHSRUWFDQEHDXWRPDWLFDOO\GRQHUHGXFLQJWKHSDSHUFRQVXPSWLRQ
x $QDO\VLVDOOWKHHYHQWVERWKRQWKHUROOLQJVWRFNIOHHWDQGRQWKHEDVHVWDWLRQDUHORJJHGDQGUHPDLQDYDLODEOH
IRUDQ\WUDFHDELOLW\FKHFNDQGIRUPLVVLRQWDJSURILOHXSJUDGLQJRUFKDQJHV
7KH,'EDVHGVHFXULW\V\VWHPFRXOGEHDQLPSRUWDQWWRROWRVXSSRUWWKHUDLOZD\RSHUDWLRQPDQDJHPHQWWRLQFUHDVHWKH
HIILFLHQF\RIWKHGHOLYHUHGVHUYLFHVZLWKVHFXULW\LPSURYHPHQW

3XEOLVKHGE\(OVHYLHU/WG6HOHFWLRQDQGSHHUUHYLHZXQGHUUHVSRQVLELOLW\RI75$

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6HFXULW\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RSHUDWLRQDQGPDLQWHQDQFHFRQWURO

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,QWURGXFWLRQ
7KHSURSRVHG,'&DUGEDVHGVHFXULW\V\VWHPFDOOHG&66&DVUDP6HFXULW\6\VWHPDOORZVWRGHILQH
SODQPRQLWRU DQG DQDO\]H ZKDW VKRXOG EH GRQH E\ZKRPZKHUH DQGZKHQ LQVLGH WKH EXVLQHVV ILOHG
GHILQHGE\WKH&XVWRPHU
7KHGHILQLWLRQRIEXVLQHVVILHOGIRUDUDLOZD\RSHUDWRUPD\KDYHGLIIHUHQWDVSHFWVWKDWDUHUHODWHGWR
WKH W\SH RI DFWLYLWLHV VXFK DV WKH UHJLRQDOORFDO RU ORQJ GLVWDQFHKLJK VSHHG SDVVHQJHU WUDQVSRUW WKH
IUHLJKW WUDQVSRUW RUPL[HG VHUYLFHV7KHERXQGDULHVRI WKHEXVLQHVV WKDW DUH FRQVLGHUHG FULWLFDO WR WKH
HIILFLHQW PDQDJHPHQW RI V\VWHP VHUYLFHV KDYH WR EH VHWWOHG E\ WKH &XVWRPHU ZKR NQRZV EHWWHU WKDQ
DQ\RQHHOVHKLVVWUHQJWKVDQGZHDNQHVV
,QVLGHWKHEXVLQHVVILHOGDOOSHUVRQVLQYROYHGDUHLGHQWLILHGE\PHDQVRIVWDWHRIWKHDUW6PDUW&DUGV
ZKLFKFDQSURYLGHGLJLWDOFHUWLILFDWHVDVLGHQWLILFDWLRQGRFXPHQWV
7KHEDVHHQYLURQPHQWWRDSSO\WKH&66KDVWROHWDYDLODEOHWKHIROORZLQJLWHPVSUHFRQGLWLRQV

x DIOHHWRIUROOLQJVWRFNHTXLSSHGZLWKHYHQWVUHFRUGHU',6
x RQHRUPRUH%DVH6WDWLRQVHJGHSRIRUVKHOWHUDQGRUPDLQWHQDQFH
x RQHORFDWLRQIRUWKHRSHUDWLRQDOPDQDJHPHQWRIRZQEXVLQHVVKHDGTXDUWHU

7KH &66 LV D VROXWLRQ GHVLJQHG LQ RUGHU WR RYHUVHH D IOHHW RI UROOLQJ VWRFN RSHUDWLQJ LQVLGH WKH
&XVWRPHUEXVLQHVV ILHOG JUDQWLQJSHUPLVVLRQ IRU SHRSOH WR DFFHVV WKHP WRSHUIRUPFHUWDLQ DFWLYLWLHV RU
WDVNVGHILQHGJHQHULFDOO\DVPLVVLRQV7KHLQIRUPDWLRQQHHGHGWRFDUU\RXWPLVVLRQVDUHDYDLODEOHLQUHDO
WLPHDOORZLQJDQHIILFLHQWDQGSURPSWUHDFWLRQWRDQ\HYHQW

7KH&66LQIUDVWUXFWXUHDOORZVWRUHGXFHDVPXFKDVSRVVLEOHDOOWKHKXPDQDFWLYLWLHVZLWKSRRUYDOXH
DGGHGVXFKDVGDWDWUDQVIHUIURPRQERDUGWRJURXQGGDWDFROOHFWLRQDQGFODVVLILFDWLRQGDWDVWRUDJHDQG
DUFKLYLQJ$W WKHVDPHWLPH LW LVSRVVLEOH WRSXWGDWDDYDLODEOH WR WKHGHFLVLRQFHQWHU LQ³UHDO WLPH´ WR
SHUIRUPTXHU\DQDO\VLVDXWRPDWLFUHSRUWLQJDQGVXSSRUWLQJKXPDQRSHUDWRUVIRUQRQDXWRPDWHGWDVNV
7KH GDWD FDQ EH XVHIXO IRU YDULRXV SXUSRVHV WKRVH RSHUDWLQJ IOHHW PDQDJHPHQW WR OHJDO RQHV
'XULQJRSHUDWLRQRIWKHIOHHWWKHDPRXQWRIGDWDFROOHFWHGFDQTXLFNO\EHFRPHVLJQLILFDQWUHDFKLQJWKH
SRLQW ZKHUH LW EHFDPH GLIILFXOW WKH PHUH PDQDJHPHQW FODVVLILFDWLRQ DUFKLYLQJ DQG SUHVHUYDWLRQ DQG
PDQXDODQDO\VLVRIWKHGDWDSUHYHQWLQJWRWDNHIXOODGYDQWDJHRIWKHLUDYDLODELOLW\

7KHPDLQDLPRIWKLVDUWLFOHLV WRVKDUHLQDSURDFWLYHZD\ WKHLGHDVDQGWKHH[SHULHQFHRIDVROXWLRQ
SURYLGHUDQGRIDUDLOZD\RSHUDWRULQRUGHUWRJHWEHQHILWRQERWKVLGHVDQGDWWKHVDPHWLPHLPSURYHWKH
RYHUDOO TXDOLW\ RI WKH HQG&XVWRPHU RIIHUHG VHUYLFHV 7KLV DSSURDFK KDV WR EH DSSOLHG LQVLGH WKH
IUDPHZRUNHVWDEOLVKHGE\WKH(8QRUPDWLYHLQRUGHUWRSURPRWHDVPXFKDVSRVVLEOHERWKWKHXVHRI,'
FDUGDVLGHQWLILFDWLRQGRFXPHQWIRUWKHUDLOZD\SHUVRQQHODQGWKHLQWHURSHUDELOLW\RQWKHRIIHUHGVHUYLFHV
WRWKHHQG&XVWRPHU
7KH(8GLUHFWLYHVUHSUHVHQWDUHIHUHQFHIRUWKHDSSOLFDWLRQRIKDUPRQL]HGOLFHQVHVDQGFHUWLILFDWHVIRU
WUDLQGULYHUVZKLFKFRXOGEHDGRSWHGDOVRIURPDOO WKH³QRWGULYHU´PDNLQJHDVLHU WKHPRYHPHQW IURP
RQH0HPEHU6WDWH WRDQRWKHUDQGIURPRQHUDLOZD\XQGHUWDNLQJ WRDQRWKHUGXULQJ WKHH[HFXWLRQRI WKH
SODQQHGPLVVLRQV
7KHXVHRIVPDUWFDUGVZLOOKDYHWKHDGYDQWDJHRIFRPELQLQJPLVVLRQVOLFHQVHHVDQGDSSOLFDWLRQVHLWKHU
LQWKHDUHDRIVHFXULW\RUIRUVHUYLFHPDQDJHPHQWSXUSRVHV


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6\VWHPGHVFULSWLRQ
$UFKLWHFWXUH
7KHV\VWHPEDVHGRQFOLHQWVHUYHUDUFKLWHFWXUHFRQVLVWVRIYDULRXVSDUWVLQVWDOOHGRQWKHUROOLQJVWRFNDQG
RQJURXQGLQIUDVWUXFWXUH
2QERDUGWKHUHLVDQHWZRUNRIHPEHGGHGVPDUWFDUGUHDGHUVZLWKFRQWDFWRUZLUHOHVVWHFKQRORJ\LQDOO
WKHSRLQWVZKHUHLWKDVWREHDVVXUHGWKHDFFHVVFRQWURO WRSHUIRUPDSDUWLFXODUWDVN IRUH[DPSOHGRRUV
RXWVLGHDQGLQVLGHWKHWUDLQHVSHFLDOO\WRWKHGULYHUFDELQKLJKYROWDJHDUHD7KHUROHRIPDVWHURIWKH
UHDGHUQHWZRUN LVGRQHE\ WKH LQWHOOLJHQWFHQWUDOXQLW&57ZKLFKSURYLGHVRQRQHVLGH WKH OLQN WR WKH
YHKLFOH7&06DQGWRDOOWKHQRQVHFXULW\HTXLSPHQWDQGRQWKHRWKHUVLGHWKHFRQQHFWLRQWRWKHJURXQG
WKURXJKVWDWHRIWKHDUWZLUHOHVVWHFKQRORJLHV:L)L8076*356
7KHJURXQGLQIUDVWUXFWXUHLVPDGHRIDVRFDOOHG³EDVHVWDWLRQ´IRUXSORDGLQJGRZQORDGLQJGDWDRQWKH
VPDUW FDUG D FHQWUDO VHUYHU IRU GDWDEDVH PDQDJHPHQW DQG VRPH RSHUDWRU VWDWLRQV IRU RSHUDWLRQDO DQG
DGPLQLVWUDWLYHPDQDJHPHQWRIWKHFRPSOHWHV\VWHP

7KHIROORZLQJILJXUHVKRZVWKHIXQFWLRQDODUFKLWHFWXUHRYHUYLHZ
)LJ&66IXQFWLRQDODUFKLWHFWXUH
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6\VWHPPDLQFRPSRQHQWV
7KHNH\SDUWVRIWKH&66DUHWKHIROORZLQJ

x ,GHQWLILFDWLRQFDUG WKLV LV VRPHWKLQJQHHGHG WRDQVZHU WKHTXHVWLRQ ³ZKR LVGRLQJZKDWZK\
ZKHQDQGZKHUH"´
x 5HPRWHWHUPLQDO&57LWDFWVDVPDVWHURIWKHUHDGHUVQHWZRUNDQGDVVXSSRUWXQLWIRUWKHHYHQW
UHFRUGHUHVSHFLDOO\IRUWKHGLJLWDOVLJQDWXUHSURFHVVDSSOLHGWRWKHUHFRUGHGMXULGLFDOGDWD
x (PEHGGHG FDUG UHDGHUV GLIIHUHQW FDUG UHDGHU WHFKQRORJLHV FDQ EH XVHG XS WR WKH UHTXHVWHG
VHFXULW\OHYHO
x (YHQW UHFRUGHU DOUHDG\ SUHVHQW RQ DOPRVW DOO YHKLFOHV WR VWRUH RQ ERDUG GDWD ZLWK MXULGLFDO
DWWULEXWHVDQGQRW
x &RPPXQLFDWLRQJDWHZD\&&*WKLVXQLWDVVXUHVWKHGDWDWUDQVIHUIURPRQERDUGWRJURXQGZLWK
WKHVKRUWHVWSRVVLEOHGHOD\
x &66VHUYHUWKHFRUHXQLWRIWKHZKROHV\VWHPZKHUHDOOWKHGDWDWUHDWPHQWLVSHUIRUPHG
x %DVH VWDWLRQV WKHVH DUH WKH JURXQG JDWHV WR WKH &66 DQG FDQ EH FRQILJXUHG IRU VSHFLILF
DSSOLFDWLRQ VXFKDVPLVVLRQXSORDGLQJGRZQORDGLQJSHUVRQQHOPDQDJHPHQW DFFHVV ULJKWVGDWD
DQDO\VLVHWF7KHUHFRXOGEHPDQ\VWDWLRQVORFDWHGHYHU\ZKHUH
x 2SHUDWRU6WDWLRQV WKHVHDUHWKHVWDWLRQVZKHUHWKHRSHUDWLRQDOPDQDJHPHQWRIWKH&66LVGRQH
W\SLFDOO\ORFDWHGDWWKH&XVWRPHUKHDGTXDUWHU
,'&DUG

1RZDGD\VWKH,'&DGRUVLPSO\³VPDUWFDUG´LVDQREMHFWZHOONQRZQDQGXVHGWRFRPPXQLFDWHEX\
RUDFFHVVWRGLIIHUHQWVHUYLFHVDW\SLFDOXVHLVWKHHOHFWURQLFNH\LQZKLFKWKHSRVVHVVLRQRIWKHFDUGDQG
NQRZOHGJHRIDFRGHDOORZWRJHWWKHDFFHVVWRFHUWDLQUHVRXUFHV

$VPDUWFDUGLVSODVWLFFDUGZKLFKFRQWDLQVDQHPEHGGHGPLFURFRQWUROOHUPHPRU\LQSXWRXWSXWSRUW
DQGRSHUDWLQJV\VWHPOLNHDPLQLDWXUHFRPSXWHUE\PHDQVRILQWHUDFWLRQZLWKDVPDUWFDUGUHDGHULWFDQ
SHUIRUPIXQFWLRQVZLWKELJGDWDH[FKDQJLQJVWRUHODUJHDPRXQWVRIGDWDDQGFDUU\RXWLWVRZQRQFDUG
IXQFWLRQVVXFKDVHQFU\SWLRQRUGLJLWDOVLJQDWXUHSURFHVVHV
6PDUWFDUGWHFKQRORJ\FRQIRUPVWRLQWHUQDWLRQDOVWDQGDUGV,62,(&DQG,62,(&

7KHVPDUWFDUGWREHXVHGIRUWKH&66HQYLURQPHQWLVZLWKGRXEOHFRPPXQLFDWLRQLQWHUIDFHFRQWDFW
DQGZLUHOHVV ,QVLGH WKH FKLS DUH LPSOHPHQWHG DGYDQFHG FU\SWRJUDSKLF WHFKQRORJLHV LQ DQ HQYLURQPHQW
ZLWKYHU\VWULFWVHFXULW\VWDQGDUGLQSDUWLFXODUWRDOORZWKHELWSXEOLFNH\56$HQFU\SWLRQZLWKWKH
NH\VJHQHUDWLRQZLWKLQWKHFKLSLWVHOI
(DFK VPDUW FDUG FRQWDLQV D GLJLWDO FHUWLILFDWH WKDW LGHQWLILHV LWV RZQHU DQG FRQWDLQV WKH IROORZLQJ
SURILOHLQIRUPDWLRQ

x 2SHUDWRU3URILOHWKHVWDWXVDQGWKHUROHLQVLGHWKHUDLOZD\RSHUDWRURUJDQL]DWLRQZKLFKGHWHUPLQH
SHUPLVVLRQV DQG FRQVWUDLQWV IRU WKH W\SH RIPLVVLRQ WKDW WKH SHUVRQ FDQ SHUIRUP GULYLQJ WUDLQV
PDLQWHQDQFHFOHDQLQJHWF
x ,QIRUPDWLRQRQ XSFRPLQJPLVVLRQV WR DFFRPSOLVK SODFH WLPH SXUSRVHRI WKHPLVVLRQ JHQHUDO
LQIRUPDWLRQDQGZDUQLQJ
x 'DWDRQDOUHDG\SHUIRUPHGPLVVLRQVSODFHWLPHUHDOGXUDWLRQUHPDUNVDQGUHSRUWV
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5HPRWH7HUPLQDO

7KH 5HPRWH 7HUPLQDO &57 LV WKH RQERDUG LQWHOOLJHQW XQLW RI WKH &66 V\VWHP ,W LV WKH &66 JDWH
WRZDUGV WKH FRPPXQLFDWLRQ DQG FRQWURO V\VWHP RI WKH YHKLFOH GDWD FRPLQJ IURP WKH ,' FDUG DUH
GLVWULEXWHGWRWKHHQGXVHUFRQQHFWHGWRWKHYHKLFOHEXVDQGYLFHYHUVD
,WFRQWUROVWKHDFFHVVWRWKHWUDLQDFTXLULQJLGHQWLILFDWLRQGDWDDQGWKHPLVVLRQSURILOHIURPWKHVPDUW
FDUG %DVHG RQ WKH DFTXLUHG GDWD DQG RQ LQIRUPDWLRQ DOUHDG\ LQ LWV SRVVHVVLRQ UHFHLYHG IURP WKH&66
JURXQG VHUYHU VXFK DV WDEOHV RI DXWKRUL]DWLRQ FHUWLILFDWH UHYRFDWLRQ OLVWV HWF HLWKHU DXWKRUL]HV DQG
DOORZVWKHPLVVLRQVWDUWLQJRULQKLELWVLWHQDEOLQJWKHQHHGHGUHVRXUFHVRUQRW)RUH[DPSOH

x $6PDUW&DUGZLWKWKHUROHRI³GULYHU´DOORZVWKHRZQHUWRSHUIRUPWKHWUDLQPLVVLRQWUDLQVHWXS
DQG WULS ZLWKRXW &66 UHVWULFWLRQV DQG LI  QHHGHG SDUWLFXODU DFWLRQV VXFK DV DFFHVV WR WKH KLJK
YROWDJH DUHD RU WR DQ\ SDUW RI WKH WUDLQ DV GHILQHG E\ WKH YHKLFOH XVHU PDQXDO DQG E\ WKH
UHJXODWLRQV
x $VPDUWFDUGZLWKWKHUROHRI³PDLQWHQDQFHSHUVRQQHO´DOORZVWKHRZQHUWRSHUIRUPVHUYLFHUHSDLU
PLVVLRQVRQ WKH WUDLQZLWK WKHSRVVLELOLW\ WRPRYH WKH WUDLQRQO\DW ORZ VSHHG7KHDFFHVV WR WKH
KLJKYROWDJHDUHDDQGWRDQ\SDUWRIWKHWUDLQLVJUDQWHG
x $6PDUW&DUGZLWKWKHUROHRI³FOHDQLQJVWDII´DOORZVWKHRZQHUWRSHUIRUPPLVVLRQWRFOHDQWKH
WUDLQZKLOH RI FRXUVH GR QRW DOORZ DQ\ DFWLYLW\ UHODWHG WR WKH WUDLQ VHW XS DQGPRYHPHQW RU WKH
DFFHVVWRWKHKLJKYROWDJHDUHD$XWRPDWLFDOO\WKH&57FRXOGVZLWFKRQWKHLQWHUQDOYHKLFOHOLJKWV
ZKHUHWKHSHUVRQQHOLVFRPLQJ

2QH RI WKH PRVW LPSRUWDQW IXQFWLRQV DVVLJQHG WR WKH 5HPRWH 7HUPLQDO LV WKH GLJLWDO VLJQDWXUH
JHQHUDWLRQ WKH SURFHGXUH LV DUWLFXODWHG LQ GLIIHUHQW VWHSV LQYROYLQJ WKUHH HQWLWLHV WKH &57 WKH HYHQW
UHFRUGHUDQGWKHVPDUWFDUG7KHPDLQVWHSVWREHDSSOLHGWRJHWWKHVLJQDWXUHDUHWKHIROORZLQJ

x 7KHRZQHULQWURGXFHVWKHVPDUWFDUGLQWKH&57WREHJLQLWVPLVVLRQ7KHHYHQWUHFRUGHUWUDFNV
WKLVHYHQWLQLWVSHUPDQHQWPHPRU\7KHVPDUWFDUGZLOOEHNHSWLQWKH&57IRUDOOWKHGXUDWLRQRI
WKHVHUYLFH
x $WWKHHQGRIWKHPLVVLRQWKHRZQHUE\PHDQVRIDQDSSURSULDWHEXWWRQRQWKH&57JHWEDFNWKH
VPDUWFDUG7KH&57ZLOOLQIRUPWKHHYHQWUHFRUGHUWKDWWKHUHFRUGHGGDWDXQWLOWKDWPRPHQWKDYH
WREHFORVHGZLWKWKHHOHFWURQLFVLJQDWXUHRIWKHVPDUWFDUGRZQHU
x 7KHHYHQWUHFRUGHUVHQGVWKHKDVKLQJRIWKHGDWDEHWZHHQVWDUWDQGWKHHQGPLVVLRQWRWKH&57
x 7KH&57 VHQGV WKH KDVKLQJ RI WKH GDWD DQG WKH VHTXHQFH RI RUGHUV WR JHW WKH VLJQDWXUH WR WKH
VPDUWFDUG7KLVRQHSURGXFHVWKHVLJQDWXUHSHUIRUPLQJWKH56$FU\SWRJUDSKLFDV\PPHWULFDO
DOJRULWKPDQGUHWXUQVLWWRWKH&57
x 7KH&57 VHQGV WKH VLJQDWXUH WR WKH HYHQW UHFRUGHU WKDWZLOO DSSHQG LW WR WKH UHFRUGHGPLVVLRQ
GDWD
(PEHGGHGFDUGUHDGHUV

7KH PDLQ DFWLYLWLHV RI WKH HPEHGGHG UHDGHUV DUH ZULWLQJ DQG UHDGLQJ GDWD RQ WKH VPDUW FDUG DQG
H[FKDQJHGDWDZLWKWKHUHPRWHWHUPLQDOZKLFKLV WKHPDVWHURIWKHUHDGHUVQHWZRUN7KHVHFRPSRQHQWV
KDYHWRUHPDLQDOZD\VRQHYHQZKHQWKHWUDLQLVVWRSSHGIRUPDLQWHQDQFHRUZDLWLQJWREHZDNHGXSIRU
DPLVVLRQWKHUHIRUHWKH\PXVWKDYHDSDUWLFXODUO\ORZFRQVXPSWLRQLQRUGHUWRPLQLPL]HWKHORDGWRWKH
YHKLFOHEDWWHU\ LQDGGLWLRQGHSHQGLQJRQWKHSODFHZKHUHWKH\DUHPRXQWHGLQRURXWWKHYHKLFOH WKH\
239 Valter Lovati et al.  /  Procedia - Social and Behavioral Sciences  48 ( 2012 )  234 – 245 
PXVWKDYHDQDSSURSULDWHSURWHFWLRQGHJUHH,3 OHYHO$W OHDVWRQHUHDGHUKDV WREH LQVWDOOHG LQVLGH WKH
GULYHUFDEDVVXJJHVWHGE\WKH7HF5HFB

7KHHPEHGGHGVPDUWFDUGUHDGHUVDUHLQFRQWDFWRUZLUHOHVVWHFKQRORJ\ZKLFKHYHULVPRVWDSSURSULDWH
IRUHDFKSODFH
2QJURXQGWKHUHDGHUVDUHLQVWDOOHGDWWKHEDVHVWDWLRQZKHUHGDWDDUHXSORDGHGDQGGRZQORDGHG2Q
ERDUGWKH\DUHLQVWDOOHGIRUH[DPSOHDW

x 7UDLQDFFHVVGRRUVLQSDUWLFXODUFDEGRRUV
x 'RRUVWRDFFHVVKLJKYROWDJHDUHDVRUDQ\RWKHUFRQWUROOHGDUHD
x :LWKLQWKHGULYHUFDELQZKHUHQRUPDOO\WKHUHPRWHWHUPLQDOLVLQVWDOOHG
(YHQWUHFRUGHU

7KHHYHQWUHFRUGHUDOVRQDPHG',6'ULYHU,QIRUPDWLRQ6\VWHPLVDWUDYHODQGGULYLQJGDWDUHFRUGHU
WKDWFDQERWKVWRUHWKHUHFRUGLQJVLQDQLQWHUQDOPHPRU\SURWHFWHGIURPLPSDFWVILUHZDWHUDQGFRUURVLYH
DJHQWV 7KH ',6 UHFRUGV WKH SULQFLSDO LQIRUPDWLRQ FRPLQJ IURP WKH VLJQDOOLQJ V\VWHPV DQG IURP WKH
UROOLQJ VWRFNZLWKSDUWLFXODU UHJDUG IRU WKHGULYLQJGDWD DQGGHOLYHUV VRPHPDLQGDWD VXFKDV WKH WUDLQ
QXPEHU WKH WLPH WKHJHRJUDSKLF FRRUGLQDWHV DQG WKH VSHHG DYDLODEOHRQ WKH YHKLFOHEXVRI WKH UROOLQJ
VWRFNWRDOOWKHRWKHURQERDUGHTXLSPHQW
7KHFROOHFWHGGDWDDUHNHSWRQERDUGWKHYHKLFOHLQ³VDIH´FRQGLWLRQVDQGFDQEHGRZQORDGHGWRJURXQG
YLDWKHFRPPXQLFDWLRQVJDWHZD\
7KH',6LVQRUPDOO\HTXLSSHGZLWKILHOGEXVLQWHUIDFH09%&$13URILEXV7KLVLQWHUIDFHLVXVHG
ERWKIRUWKHFRQQHFWLRQWRWKHUROOLQJVWRFNDQGIRUWKHFRQQHFWLRQWRWKHVLJQDOOLQJV\VWHPV
7KH HYHQW UHFRUGHU LV FRQQHFWHG WR WKH UHPRWH WHUPLQDO WR SHUIRUP WKH SHUVRQQHO LGHQWLILFDWLRQ
IXQFWLRQV DQG WR WKH FRPPXQLFDWLRQ JDWHZD\ LQ RUGHU WR EH DEOH WR WUDQVIHU WKH RQERDUG GDWD WR WKH
JURXQGV\VWHP
&RPPXQLFDWLRQJDWHZD\

7KH FRPPXQLFDWLRQ JDWHZD\ &&* LQVWDOOHG RQERDUG RI HDFK YHKLFOH SDUW RI WKH &66 V\VWHP LV D
GHYLFHWKDWDOORZVWKHGDWDWUDQVIHUWRDQGIURPWKHJURXQGLQIUDVWUXFWXUHRIWKH&66
7KH JDWHZD\ LPSOHPHQWV ZLUHOHVV FRPPXQLFDWLRQ WHFKQRORJLHV /$1 DQG :$1 WKDW DVVXUH
FRPPXQLFDWLRQHLWKHUZKHQWKHYHKLFOHLVDWWKHEDVHVWDWLRQRUZKHQLWLVHYHU\ZKHUHRQWKHOLQH

x :KHQ WKH WUDLQ LV DW WKH EDVH VWDWLRQ:L)L FRPPXQLFDWLRQ LV WKH SUHIHUUHG FKRLFH LQ RUGHU WR
SURYLGHKLJKHUEDQGZLGWKDWDORZHUFRVW
x :KHQWKHWUDLQLVLQDUHPRWHORFDWLRQVWDWHRIWKHDUWZLUHOHVV:$1WHFKQRORJLHVDUHXVHG*60
*356('*(8076+63$7KHFKRLFHEHWZHHQWKHPGHSHQGVRQZKLFKQHWZRUNLVDYDLODEOHLQ
WKDW ORFDWLRQ DQG RQ FRVW FRQVLGHUDWLRQV 7KLV IXOO VHW RI FHOOXODU WHFKQRORJLHV DOORZV IRU ERWK
LQGLUHFW FRPPXQLFDWLRQ WKURXJK931 RYHU LQWHUQHW RU GLUHFW SRLQWWRSRLQW FRPPXQLFDWLRQ ZLWK
PRGHPVLQVWDOOHGDWEDVHVWDWLRQVLIQHHGHG

7KH DYDLODELOLW\ RI ZLUHOHVV:$1 FRPPXQLFDWLRQ LV FUXFLDO WR DOORZ WKH &66 WR EH XVHG HYHQ IRU
UROOLQJVWRFNZKRVHW\SLFDOPLVVLRQSURILOHGRHVQRWLQFOXGHDPRUHRUOHVVIUHTXHQWVWRSDWDEDVHVWDWLRQ
$VIRUWKHFRQQHFWLRQVFKHGXOLQJSROLF\LWFDQEHFXVWRPL]HGWRIXOILOOGLIIHUHQWUDLOZD\RSHUDWRUQHHGV
DQG FDQ UDQJH IURP ³DOZD\V RQ´ FRQQHFWLRQ WR SHULRGLF FRQQHFWLRQ WR HYHQW WULJJHUHG FRQQHFWLRQ ,I
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QHHGHG D FRQQHFWLRQ FDQ HYHQ EH WULJJHUHG IURP JURXQG RSHUDWRUV DW DQ\ WLPH SURYLGHG WKH WUDLQ LV
UHDFKDEOH
7KH &&* LV D JHQHULF SURGXFW DYDLODEOH LQ GLIIHUHQW FRQILJXUDWLRQV GHSHQGHQW RQ WKH RSHUDWLQJ
HQYLURQPHQWZKLFKLVFKDUDFWHUL]HGE\WKHGDWDVRXUFHRQERDUG
7KH UDGLRGRZQORDGSURWRFROGRHVQRW UHTXLUHDQ\ W\SHRIPDQXDODFWLYDWLRQRU V\QFKURQLVPE\ WKH
RSHUDWRUV
&666HUYHU

$W WKH FRUH RI WKH V\VWHP OLHV WKH &66 6HUYHU D FRPSRQHQW W\SLFDOO\ LQVWDOOHG ZLWKLQ WKH UDLOZD\
RSHUDWRUKHDGTXDUWHUDQGLQWHUIDFHGWRWKHEDVHVWDWLRQVDQGWRWKHRQERDUGSDUWRIWKH&66WKURXJK/$1
RU931RYHULQWHUQHW

7KH UROH SOD\HG E\ WKH&66 6HUYHU ZLWKLQ WKH V\VWHP LV WZRIROG LW KRVWV WKH &66 GDWDEDVH DQG LW
SHUIRUPVDXWRPDWHGDQDO\VLV RI WKHDYDLODEOH LQIRUPDWLRQ SDUWLFXODUO\RQGDWDFROOHFWHG IURP WKHHYHQW
UHFRUGHUGXULQJPLVVLRQH[HFXWLRQ
)URPWKHVRIWZDUHSRLQWRIYLHZWKH&666HUYHULVHTXLSSHGZLWKRSHUDWLQJV\VWHP5'%06DQGZLWK
DXWRPDWLF DQDO\VLV VRIWZDUH VSHFLILFDOO\ GHYHORSHG E\ &DVUDP 7KH DQDO\VLV VRIWZDUH DFFHVVHV WKH
GDWDEDVHLQDFOLHQWVHUYHUIDVKLRQ
)URP DQ KDUGZDUH SRLQWRIYLHZ DW WKH PLQLPXP WKH &66 6HUYHU LV FRPSRVHG RI WZR UHGXQGDQW
VHUYHUVRQHDFWLYHDQGRQH LQVWDQGE\SHUIRUPLQJRQO\GDWDEDVHUHSOLFDWLRQ(DFKVHUYHU LVEXLOWDQG
LQVWDOOHG ZLWK WKH W\SLFDO KDUGZDUH UHGXQGDQFLHV UHTXLUHG WR SURYLGH KLJK DYDLODELOLW\ DQG GDWD VDIHW\
5$,'FRQILJXUDWLRQ IRU WKHGLVNV UHGXQGDQWSRZHU VXSSOLHV836HWF7KHVHUYHUVKRVW WKH5'0%6
DQGLIWKHVL]HRIWKHPDQDJHGIOHHWDOORZVIRULWDOVRWKHDXWRPDWLFDQDO\VLVVRIWZDUHLQVWDQFHV6KRXOG
WKHDPRXQWRIGDWDWREHDQDO\]HGFDOOIRULWWKH&666HUYHUFDQDOVRLQFOXGHRQHRUPRUHRWKHUFRPSXWHUV
ZLWK WKH UROH RI SXUH DQDO\VLV PDFKLQH 7KH DQDO\VLV PDFKLQHV DUH VSHFLILFDOO\ GHGLFDWHG WR SURYLGH
FRPSXWLQJ SRZHU IRU WKH DXWRPDWLF DQDO\VLV RI GDWD UXQQLQJ WKH DQDO\VLV VRIWZDUHZKLOH SOD\ QR UROH
ZLWKUHJDUGWRGDWDVWRUDJHDQGLQWHJULW\7KXVFDQEHLQH[SHQVLYHVHUYHUV7KH&666HUYHULVFRPSOHWHG
ZLWK GDWD EDFNXS FRPSRQHQWV 7KH DQDO\VLV SRZHU VFDOHV DOPRVW OLQHDUO\ ZLWK WKH QXPEHU RI DQDO\VLV
PDFKLQHVLQVWDOOHGLQWKHV\VWHP

7KH&66GDWDEDVH VWRUHVERWK LQSXWGDWDDQG UHVXOWVRI WKHDQDO\VHVDXWRPDWLFDOO\SHUIRUPHGE\ WKH
V\VWHP7KHLQSXWGDWDDUHHVVHQWLDOO\RIWZRNLQGVWKHGDWDSURYLGHGE\WKHUDLOZD\RSHUDWRUDQGWKHGDWD
FROOHFWHGE\WKH&66GXULQJLWVRSHUDWLRQ7KHIRUPHUFDQEHJDWKHUHGE\WKH&66IURPRWKHULQIRUPDWLRQ
V\VWHPVDOUHDG\LQXVHE\WKHUDLOZD\RSHUDWRUVXFKDVUROOLQJVWRFNDQGSHUVRQQHOGDWDEDVHVWLPHWDEOHV
PDLQWHQDQFHDQGFOHDQLQJSODQVHWFWKURXJKGDWDDGDSWHUVZKLFKDOORZDXWRPDWLQJWKHGDWDDFTXLVLWLRQ
SURFHVV7KH ODWWHUFRPH IURPWKHEDVHVWDWLRQVDQGIURPWKHRQERDUGSDUWRI WKHV\VWHPDQG LQFOXGHV
LQIRUPDWLRQ DERXW DFFHVV RI SHUVRQQHO RQ ERDUG EHJLQQLQJ H[HFXWLRQ DQG HQGLQJ RI PLVVLRQV HYHQW
UHFRUGLQJVSDUWLFXODUO\WKRVHUHJDUGLQJGULYLQJPLVVLRQV

7KH DQDO\VLV SHUIRUPHG E\ WKH V\VWHP SURYLGHV PDQ\ NLQGV RI UHVXOWV WDUJHWHG WR PDQ\ GLIIHUHQW
DXGLHQFHV

x 0LVVLRQ SODQQHUV FDQ EH SURYLGHG ZLWK DFWXDO PLVVLRQ H[HFXWLRQ SURILOHV DQG DQDO\VLV RI
GLVFUHSDQFLHVZLWKUHVSHFWWRWKHSODQQHGSURILOHVHVSHFLDOO\LQWHUPVRIH[HFXWLRQWLPHV7KLVNLQG
RI LQIRUPDWLRQ LV DYDLODEOH UHJDUGOHVV RI WKH W\SH RIPLVVLRQZKHWKHU LW LV D GULYLQJPLVVLRQ LQ
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VXFKDFDVH WKH V\VWHPFDQH[WUDFW WKHDFWXDOPLVVLRQ WLPHWDEOHDQGFRPSDUH LWZLWK WKHQRPLQDO
RQHPDLQWHQDQFHPLVVLRQFOHDQLQJPLVVLRQHWF
x 'ULYHUV LQVWUXFWRUV FDQ EH DXWRPDWLFDOO\ LQIRUPHG DERXW GULYLQJ HYHQWV FRQVLGHUHG SRWHQWLDOO\
KDUPIXORUYLRODWLRQVRIGULYLQJSUHVFULSWLRQVGHWHFWHGE\ WKHV\VWHPWKURXJKDXWRPDWLFDQDO\VLV
RIPLVVLRQGDWDSHUIRUPHGDVVRRQDVWKHGULYLQJPLVVLRQGDWDDUHWUDQVIHUUHGWRWKHJURXQG
x ,QFLGHQW LQYHVWLJDWRUV FDQ EHQHILW IURP WKH DYDLODELOLW\ DQG IDVW DFFHVVLELOLW\ RI GHWDLOHG GDWD
UHJDUGLQJWKHPLVVLRQXQGHULQYHVWLJDWLRQSURYLGHGE\WKHHYHQWUHFRUGHUDQGSUHDQDO\]HGE\WKH
V\VWHPWRKLJKOLJKWHYHQWVDQGEHKDYLRXUVFRQVLGHUHGRILQWHUHVW
x 5ROOLQJVWRFNPDLQWDLQHUVFDQEHDXWRPDWLFDOO\DOHUWHGZKHQUHOHYDQWHYHQWVRFFXU
x ,QIUDVWUXFWXUH PDLQWDLQHUV FDQ EH SURYLGHG ZLWK LQGLFDWLRQV RI SRLQWV RQ WKH WUDFN QHHGLQJ
DWWHQWLRQHJVHFWLRQVZKHUHWKHVLJQDOLQJGRHVQ¶WSHUIRUPDVH[SHFWHG
x 7KH IOHHW SRVLWLRQ DQG RSHUDWLRQDO VWDWXV DQG WKH FXUUHQW SRVLWLRQ RI WKH SHUVRQQHO DQG WDVN LQ
ZKLFKLWLVLQYROYHGFDQEHNQRZQLIGHVLUHGLQUHDOWLPH
x 1RWDXWKRUL]HGDFFHVVHVWRDQ\FRQWUROOHGDUHDRXWVLGHDQGLQVLGHWKHUROOLQJVWRFN
x +LVWRULFGDWDDUHDQDO\]HGWRGHWHFWWUHQGVLQYDULRXVPHWULFVFRPSOLDQFHWRUHJXODWLRQVHWF
2SHUDWRU&RQVROH

7KHRSHUDWRUFRQVROHRIWKH&66FRQVLVWVRID3HUVRQDO&RPSXWHUHTXLSSHGZLWKDGKRF*8,VRIWZDUH
DQGFRQQHFWHGWRWKH&666HUYHUWKURXJKD/$17KH*8,VRIWZDUHSURYLGHVDXVHULQWHUIDFHFXVWRPL]HG
RQ WKHEDVLVRI WKHXVHU UROHDQG WDVN$XVHUFDQEHDOORZHG WRSHUIRUPRQHRUPRUHRI WKH IROORZLQJ
WDVNV

x $GPLQLVWUDWLRQWDVNVHJGDWDLPSRUWIURPRWKHULQIRUPDWLRQV\VWHPVSHUVRQQHODQGUROOLQJVWRFN
GDWDEDVHVWLPHWDEOHVPDLQWHQDQFHDQGFOHDQLQJSODQVVPDUWFDUGDQGFHUWLILFDWHVPDQDJHPHQW
HWF
x 6XSHUYLVLRQWDVNVVXFKDVIOHHWPRQLWRULQJUROOLQJVWRFNSRVLWLRQSHUVRQQHORQERDUGRQJRLQJ
PLVVLRQVHWFKDQGOLQJRIH[FHSWLRQVWRWKHSODQQHGPLVVLRQVVXFKDVWHPSRUDU\SHUPLVVLRQVLQ
FDVHRIVPDUWFDUGRYHUVLJKWRUUHYRFDWLRQRIWKHDXWKRUL]DWLRQULJKWVLQFDVHRIVPDUWFDUGWKHIWRU
ORVV
x $QDO\VLVWDVNVVXFKDVGHILQLWLRQRIFXVWRPDQDO\VHVDQGUHYLHZRIWKHUHVXOWVRIWKHDQDO\VHV
DOUHDG\SHUIRUPHG

:KHQWKHPLVVLRQGDWDWREHDQDO\]HGDUHUHODWHGWRWKHGULYHUSHUIRUPDQFHDGHGLFDWHGVRIWZDUHWRRO
KDV WR EH XVHG IRU YLVXDOL]DWLRQ DQG GHWDLOHG DQDO\VLV 7KLV WRRO QDPHG &;SORUH LV DYDLODEOH RQ WKH
RSHUDWRUFRQVROHDQGFDQEHXVHGGLUHFWO\DVIROORZXSRIPLVVLRQDQDO\VLVUHSRUW
&66W\SLFDODSSOLFDWLRQ
7KHOLQNLQJHOHPHQWRIWKHSURSRVHGV\VWHPLVWKHPLVVLRQWKDWLVZKDWKDVEHHQDVVLJQHGWRVRPHRQH
WREHSHUIRUPHGVRPHZKHUHDWFHUWDLQWLPH7KHIROORZLQJILJXUHVKRZVWKHPLVVLRQSURFHVVIORZ



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)LJ7KHPLVVLRQSURFHVVIORZ

$ W\SLFDO XVDJHRI WKH V\VWHP LVGHVFULEHGKHUHLQ$WDEDVH VWDWLRQRUDWKRPH WKURXJKDQ LQWHUQHW
FRQQHFWLRQDQHPSOR\HHGRZQORDGVWKHPLVVLRQSURILOH IRUWKHGD\RURWKHUEDVLFSHULRGRIWLPHRQWR
KLVKHUVPDUWFDUG
:KHQ LW LV WLPH WR VWDUW WKHPLVVLRQ LW XVHV LWV VPDUW FDUG WR JDLQ DFFHVV WR WKH WUDLQ REWDLQLQJ WKH
SHUPLVVLRQIURPWKH&66UHPRWHWHUPLQDORIWKHWUDLQ7KH&66DOORZVDFFHVVWRWKHWUDLQDIWHUFKHFNLQJ
WKH YDOLGLW\ RI WKH VPDUW FDUG DQG RI WKH GLJLWDO FHUWLILFDWH VWRUHG RQ LW DQG DIWHU UHDGLQJ WKH PLVVLRQ
SURILOHIURPLW
7KH &66 WHUPLQDO WKURXJK LWV FRQQHFWLRQ WR WKH WUDLQ FRQWURO V\VWHP HQDEOHV DQG XQORFNV DOO WKH
UHVRXUFHVUHTXLUHGWRFDUU\RXWWKHSDUWLFXODUPLVVLRQDQGWKHPLVVLRQH[HFXWLRQFDQVWDUW
$WWKHHQGRIWKHPLVVLRQWKHHPSOR\HHFKHFNVRXWIURPWKHWUDLQDIWHUFORVLQJWKHPLVVLRQ7KH&66
WHUPLQDOZLOO UHFRUG WKHUHOHYDQW LQIRUPDWLRQRQWR WKHVPDUWFDUGDQG ORFNDJDLQ WKHUHVRXUFHVQRPRUH
QHHGHG
$WDEDVHVWDWLRQRUDWKRPHWKURXJKDQLQWHUQHWFRQQHFWLRQWKHHPSOR\HHXSORDGVPLVVLRQH[HFXWLRQ
LQIRUPDWLRQWRIURPKLVKHUVPDUWFDUGWRWKH&666HUYHU
0HDQZKLOH DQRSHUDWRU DW WKH&66FRQVROH FDQEH LQIRUPHGE\ WKH V\VWHPRQ WKHPLVVLRQ DERXW WR
VWDUWRQ LWVHYROXWLRQDQG LWV HQG ,I WKHSDUWLFXODUNLQGRIPLVVLRQUHTXLUHV LWDV LQ WKHFDVHRIGULYLQJ
PLVVLRQV WKH RSHUDWRU FRXOG DOVR UHYLHZ WKH PLVVLRQ GDWD DQG HYHQWV UHFRUGHG RQ ERDUG ZKHQ WKH
UHFRUGLQJLVGRZQORDGHGWRJURXQG$OVRWKHV\VWHPDXWRPDWLFDOO\DQDO\]HVWKHGDWDLQRUGHUWRGLVFRYHU
UHOHYDQWHYHQWVDQGQRWLI\WKHPWRWKHRSHUDWRU
&66DSSOLFDWLRQH[DPSOH
$V GHVFULEHG LQ SUHYLRXV FKDSWHUV RQH RI WKH NH\ GHYLFHV RI WKH &66 LV WKH ',6 7KDQNV WR LWV
FRQQHFWLRQWRWKHWUDLQV\VWHPDQGWRLWVVWRUDJHFDSDELOLW\LWDOORZVVWRULQJDQGPDNLQJDFFHVVLEOHDVHW
RIWHFKQLFDODQGSHUIRUPDQFHLQIRUPDWLRQVXFKDV

7KLV GHYLFH EHFDXVH RI LWV FDSDELOLW\ WR LQWHUIDFH ZLWK WKH WUDLQ V\VWHP DQG LWV VWRUDJH SRVVLELOLWLHV
DOORZV\RXWRVWRUHDQGPDNHDFFHVVLEOHDVHWRIWHFKQLFDODQGSHUIRUPDQFHLQIRUPDWLRQVXFKDV

x 7UDLQSRVLWLRQDQGVSHHGRYHUWLPH
x 6LJQDOLQJDQGVDIHW\V\VWHPVLQIRUPDWLRQ
x (IILFLHQF\VWDWXVRIWKHWUDLQ
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x 0DLQWHQDQFHGDWD
x 3HUIRUPDQFHGDWD

7KHVHGDWDUHSUHVHQWDYDOXDEOHVRXUFHRILQIRUPDWLRQIRUUDLOZD\FRPSDQLHVERWKVPDOODQGPHGLXP
ODUJHVL]HDVWKH\DUHFHUWLILHGDQGQRW³DIIHFWHG´E\KXPDQHYDOXDWLRQ7KHFHUWLILFDWLRQLVOLQNHGWRWKH
KRPRORJDWLRQSURFHVVWKDWWKHVHGHYLFHVFRQVLGHUHGVDIHPXVWRYHUFRPHLQRUGHUWREHLQVWDOOHGRQERDUG
WKHWUDLQ
7KH XVH RI 6PDUW &DUG IRU WKH GLJLWDO VLJQDWXUH HQVXUHV WKH LQWHJULW\ RI WKH VWRUHG GDWD DQG WKH
FRUUHODWLRQWRWKHPLVVLRQRZQHU
7KH REMHFWLYLW\ LV LQVWHDG HQVXUHG E\ WKH DYDLODELOLW\ RI GDWD ZKLFK GR QRW XQGHUJR DQ\ PDQXDO
PDQLSXODWLRQEXWWKH\DUHVHQWDVUHFRUGHGDQGWKHQFDQEHDQDO\]HGDQGFRQVROLGDWHG
5DLOZD\ FRPSDQLHV RI UHOHYDQW VL]H PRUH WKDQ  GULYHUV KDYH WR PDQDJH DQ DPRXQW RI GDWD
JHQHUDWHGE\WKHWUDLQVLQVHUYLFHZKLFKGRHVQRWDOORZPDQXDODQDO\VLVRIWKHUHFRUGLQJVLQRUGHUWRJHW
WKH ³YDOXH DGGHG´ LQIRUPDWLRQ WKHVH GDWD KDYH QHFHVVDULO\ WR EH SURFHVVHG E\ DQ DXWRPDWLF V\VWHP
VSHFLDOO\ FRQFHLYHG WR SURGXFH UHSRUWV DQG DOHUWVZDUQLQJV DQG WR IRUZDUG WKHP HLWKHU WR LQWHUQDO
FRPSDQ\IXQFWLRQVRUWRH[WHUQDOVWDNHKROGHUVVXFKDVWKHLQIUDVWUXFWXUHPDQDJHUV

7KH DSSOLFDWLRQ RI WKLV SURFHVV FDQ PDNH D UHWXUQ LQ WHUPV RI RIIHUHG VHUYLFH TXDOLW\ PDLQWHQDQFH
TXDOLW\DQGVWDIISHUIRUPDQFHLQJHQHUDORQO\LIWKHLQIRUPDWLRQIORZLVFRQWLQXRXVDQGWLPHO\

7KHFKRLFHRI WHFKQRORJ\ WRDGRSW DPRQJ WKHPDQ\DYDLODEOHGHSHQGVRQ WKHFKDUDFWHULVWLFVRI WKH
UDLOZD\RSHUDWRU,QSDUWLFXODURSHUDWRUVZLWKDVPDOOQXPEHURIWUDLQVEXWSURYLGLQJVHUYLFHVVSUHDGRYHU
ELJ JHRJUDSKLFDO DUHD KDYH EHQHILWHG D ORW IURP WKH XVH RI 8076 DQG *356 WHFKQRORJLHV ZKHUHDV
RSHUDWRUVZLWKDKLJKQXPEHURI WUDLQVEXWSURYLGLQJVHUYLFHVIRFXVHGRQDUHVWULFWHGJHRJUDSKLFDODUHD
JHWPRUHEHQHILWIURPWKHDGRSWLRQRI:L)LWHFKQRORJLHV
$QH[DPSOHRIWKLVSURFHVVLVUHSUHVHQWHGLQILJXUH



















)LJ&66RSHUDWLRQDOLQWHUIDFHV


&66
6HUYHU
,QIUDVWUXFWXUH
0DQDJHPHQW
5ROOLQJVWRFN
PDLQWHQDQFH
3HUVRQQHO
WUDLQLQJ
6HUYLFHSODQQLQJ
DQGPRQLWRULQJ
75$,1 75$,1
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&66 DOORZV WKH FRQVROH WR IXOO\ FRQILJXUH WKH RSHUDWLQJ SDUDPHWHUV RI WKH DXWRPDWLF GDWD DQDO\VLV
V\VWHP DOORZLQJ WKH FXVWRPL]DWLRQ RI WKH RXWSXW SURYLGHG E\ WKH V\VWHP DQG D IDVW DGDSWDWLRQ WR WKH
FKDQJLQJQHHGVRIUDLOZD\RSHUDWRUV

$FNQRZOHGJHPHQWV

7KHDXWKRUVZRXOGOLNHWRWKDQNWKH7UHQRUGDQG&DVUDP5DLOSHUVRQQHOLQYROYHGGXULQJWKHV\VWHP
UHTXLUHPHQWVDQDO\VLVDQGWHVWLQJSKDVHV
6SHFLDO WKDQNV WR0U 5HQ]R1LFRORVR IRU KLV SUHFLRXV ³GUHDPV´ZKLFK JLYH XV WKH RSSRUWXQLW\ WR
DSSURDFKFRPSOH[SUREOHPVDQGWRILQGRXWSRWHQWLDOYDOXHDGGHGVROXWLRQV
5HIHUHQFHV
(15DLOZD\DSSOLFDWLRQV(OHFWURQLFHTXLSPHQWXVHGRQUROOLQJVWRFN

&(,81,5DLOZD\DQGWUDPZD\YHKLFOHV*XLGHOLQHVIRUILUHSURWHFWLRQRIUDLOZD\WUDPZD\DQGJXLGHGSDWKYHKLFOHV
(YDOXDWLRQRIILUHEHKDYLRXURIPDWHULDOV/LPLWVRIDFFHSWDQFH

,(&,QWHUQDWLRQDO6WDQGDUGHOHFWULFUDLOZD\HTXLSPHQWWUDLQEXVWUDLQFRPPXQLFDWLRQQHWZRUN

5),7&3$7&65&002QERDUGWHFKQRORJLFDO6\VWHP67%UHTXLUHPHQWVIRUUHPRWHGLDJQRVWLFV

5),'7&&6,6525$2QERDUGWHFKQRORJLFDO6\VWHP67%³&DE5DGLR´(TXLSPHQW1DWLRQDO5HTXLUHPHQWV
LQWHJUDWLQJWKH(XURSHDQ5HTXLUHPHQWV

5),'7&&6,6525%2QERDUGWHFKQRORJLFDO6\VWHP67%HYHQWUHFRUGHU

,62,QWHJUDWHGFLUFXLWVFDUGVZLWKFRQWDFWV3DUW3K\VLFDOFKDUDFWHULVWLFV

,62,QWHJUDWHGFLUFXLWVFDUGVZLWKFRQWDFWV3DUW'LPHQVLRQVDQGORFDWLRQRIWKHFRQWDFWV

,62,(&',6,QIRUPDWLRQWHFKQRORJ\,QWHJUDWHGFLUFXLWVFDUGVZLWKFRQWDFWV3DUW'LPHQVLRQVDQGORFDWLRQRIWKH
FRQWDFWV5HYLVLRQRI,62

,62,(&,QWHJUDWHGFLUFXLWVFDUGVZLWKFRQWDFWV3DUW(OHFWURQLFVLJQDOVDQGWUDQVPLVVLRQSURWRFROV

,62,(&,QIRUPDWLRQWHFKQRORJ\,QWHJUDWHGFLUFXLWVFDUGVZLWKFRQWDFWV3DUW,QWHULQGXVWU\FRPPDQGVIRU
LQWHUFKDQJH

,62,(&,QWHJUDWHGFLUFXLWVFDUGVZLWKFRQWDFWV3DUW1XPEHULQJV\VWHPDQGUHJLVWUDWLRQSURFHGXUHIRU
DSSOLFDWLRQLGHQWLILHUV

,62,(&',6,QWHJUDWHGFLUFXLWVFDUGVZLWKFRQWDFWV3DUW,QWHULQGXVWU\GDWDHOHPHQWV

(1,GHQWLILFDWLRQFDUGV\VWHPV±7HOHFRPPXQLFDWLRQVLQWHJUDWHGFLUFXLWVFDUGDQGWHUPLQDOV±3DUW6\VWHP
RYHUYLHZ

(1,GHQWLILFDWLRQFDUGV\VWHPV±7HOHFRPPXQLFDWLRQVLQWHJUDWHGFLUFXLWVFDUGDQGWHUPLQDOV±3DUW6HFXULW\
IUDPHZRUN

(1,GHQWLILFDWLRQFDUGV\VWHPV±7HOHFRPPXQLFDWLRQVLQWHJUDWHGFLUFXLWVFDUGDQGWHUPLQDOV±3DUW$SSOLFDWLRQ
LQGHSHQGHQWFDUGUHTXLUHPHQWV

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'HILQHVGDWDVWUXFWXUHVFRPPDQGVUHWXUQFRGHVGDWDIRUSDUWLFXODUIXQFWLRQVDQGWKHEDVLFPHFKDQLVPVRIWHOHFRPPXQLFDWLRQV
LQWHJUDWHGFLUFXLWFDUGV7KHVWDQGDUGXVHGLVWKH(76,±,62,(&

(1,GHQWLILFDWLRQFDUGV\VWHPV±7HOHFRPPXQLFDWLRQVLQWHJUDWHGFLUFXLWVFDUGDQGWHUPLQDOV±3DUW$SSOLFDWLRQ
LQGHSHQGHQWFDUGUHODWHGWHUPLQDOUHTXLUHPHQWV

'HFLVLRQQRRI$,3$$XWKRULW\IRU,7LQWKHSXEOLFDGPLQLVWUDWLRQDQGUHODWHGOHJLVODWLYHGHYLFHV

8,&81,)(7HF5HFB'ULYHU0DFKLQH,QWHUIDFHVLQWKHVFRSHRI76,+LJK6SHHGDQG&RQYHQWLRQDO5DLO

%ULDQ/DUVRQ'HOLYHULQJ%XVLQHVV,QWHOOLJHQFHZLWK0LFURVRIW64/6HUYHU
